Abstract
NOx and CO by using premixed natural gas in a diesel engine. Sprouse and Depcik [67] 123 reviewed Organic Rankine Cycle (ORC) applications to the internal combustion engines for 124 heat recovery using exhaust energy. Lee et al. [68] optimized the performance and emission 125 formations of a diesel engine which has common rail system by using analysis of variance and
126
Taguchi methods. They asserted that the optimized novel system provides higher efficiency
In this study, the effects of the operating and design parameters on the performance 138 characteristics such as effective power (EP), effective power density (EPD) and effective 139 efficiency (EE) and energy losses of a DC engine have been parametrically examined using
140
an original realistic FTT model. Presented results have a scientific value and they could be 141 assessed by Diesel engine designer to obtain optimized conditions of the performance. 
Theoretical model

143
This study presents a comprehensive analysis for Diesel cycle which is depicted in Fig. 1 
174
 is equivalence ratio and it is stated as follows:
Where, a m is the mass of the air which is introduced into the cylinder (kg).
st F [76] is
177 stoichiometric fuel/air ratio and they are given as follows: 
210
The process (1-2s) and process (3-4s) are reversible adiabatic processes. 
Where E  and C  are the isentropic efficiency of the expansion process and isentropic 223 efficiency of the compression process. The cycle temperature ratio(CTR- ) and cycle 224 pressure ratio (CPR- ) are the other dimensionless engine design parameters. They may be 225 expressed respectively as:
228
The other equations have been taken from ref.
[37].
230
Results and discussion
231
In this study, a FTTM has been applied to a DC engine to evaluate the performance 232 characteristics which are names as EP, EPD and EE. Consequently, all of performance characteristics improve together. increases, engine dimensions more increase. Therefore, power density decreases with 13 increasing power. Also, it is seen from the figure that the ratio of EP change is higher than 265 that of EPD. conditions. The r affects the performance characteristics and irreversibility. Fig. 14a 
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